Prandtl number characterizes the competition of viscous and thermal diffusion effects and, therefore, is an influential factor in thermal-fluid flows. In the present study, the Prandtl number effects on non-isothermal flow and heat transfer between two infinite coaxial disks are studied by using a similarity model for rotation-induced mixed convection. To account for the buoyancy effects, density variation in Coriolis and centrifugal force terms are considered by invoking Boussinesq approximation and a linear density-temperature relation. Co-rotating disks (-2 '1) and rotor-stator system (1 4:2 0) are considered to investigate the free and mixed convection flows, respectively. For Reynolds number, Re, up to 1000 and the buoyancy parameter, B [3AT, of the range of BI -< 0.05, the flow and heat transfer characteristics with Prandtl numbers of 100, 7, 0.7, 0.1, and 0.01 are examined. The results reveal that the Prandtl number shows significant impact on the fluid flow and heat transfer performance. In the typical cases of mixed convection in a rotor-stator system with IBI 0.05, the effects in buoyancy-opposed flows (B 0.05) are more pronounced than that in buoyancy-assisted ones.
INTRODUCTION
he rotating-disk flow is related to a number of fundamental issues in fluid dynamics as well as to the practice of a variety of rotating machinery. After the pioneering work with the similarity analysis for the free-disk flow by von Karman [1921] , and the analyses concerned with flows between coaxial disks by Batchelor [1951] and Stewartson [1953] , numerous subsequent investigators aimed at the solutions of the simple models of similarity nature for the two-disk problems, e.g. Lance and Rogers [1962] , Pearson [1965] , Mellor et al. [1968] and Barrett [1975] etc.
By considering non-uniformity of the fluid temperature in a rapidly rotating device, rotation-induced buoyancy effect may become important for high rotational forces. The rotational buoyancy, centrifugal and/or Coriolis, have been included in some previous studies on rotating systems, e.g. the rotating closed cylinders by Busse and Carrigan [1974] , Homsy and Hudson [1969a,b] , Hudson et al. [1978] , Guo and Zhang [1992] , gas centrifuges by , Matsuda and Hashimoto [1976] , and radially rotating channels by Siegel [1985] , Soong and Hwang [1990, 1993] . In the presence of a through-flow in wheel-space of the finite coaxial disks, the rotation-induced buoyancy effects have been studied by solutions of bounday-layer equations (Soong and Yan [1993] ) and Navier-Stokes equations (Soong and Tzong [1991] ). For infinite disks without through-flow, Hudson [1968] .
in which P' P Pr is the pressure departure from the reference condition, f 121k, R R i, and k and are the unit vectors in the axial and radial directions, respectively. By using the following dimensionless variables and parameters (4) where U, V and W, respectively, represent velocity components in R, q and Z directions, and AT is the characteristic temperature difference. Equations (1- 3) can be recast into the following dimensionless form:
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The relationship between axial and radial velocities" 
Obviously, Equation (9) is not coupled with the system of Equations (5-7). After solving the axial velocity solution H('q), the pressure function H can be evaluated.
The boundary conditions for the velocity and temperature functions are
where the parameter Figure 4 . Since the velocity-temperature coupling has been broken by ignoring the buoyancy effect, the velocity profiles become independent of the Prandtl number. While the temperature solutions are still a strong function of Pr. For .relatively higher Prandtl numbers, e.g. Pr 0.7 and 7 in Figure 4 , thermal boundary layer emerges on the disk 1. The appearance of the thermal boundary layer is attributed to the relatively strong convection effect.
Figures 5 and 6 show the buoyancy-influenced counterparts of the case in Figure 4 . In Figure 5 with B 0.05, the Prandtl number effect significantly alters the flow fields. For large Prandtl number, Pr 7, the temperature function changes abruptly in the thin thermal boundary layer but remain uniform in large portion of the wheel space. As Pr decreases from 7 to 0.01, the system. thermal diffusion is getting more and more important and, then, the temperature variation appears notably in the whole domain rather than confined in a narrow region of thermal boundary layer. For small Pr, the temperature gradient near the disk 1, i.e. Z 0, is alleviated. Therefore, the reduction in buoyancy-opposing effect enhances the radial velocity peak near the disk 1. The axial velocity distribution is modified with the variation 
CONCLUDING REMARKS
The Prandtl number effects on buoyancy-influenced non-isothermal ttow between coaxial disks have been studied by using a similarity model. The results reveal that the change in Pr leads to a variation of temperature distribution, which, in turn, modifies the velocity fields through a coupling of the thermal and hydrodynamic natures linked by the rotation-induced buoyancy effects.
From the present theoretical analysis, it can be disclosed that, for the two-disk problems, the Prandtl number presents significant impact on the flow and heat transfer characteristics in either free-convection and mixed convection. In the typical cases of mixed convection flow and heat transfer with the same measure of buoyancy, IBI 0.05, the Pr-effect in buoyancy-opposed flows (B 0.05) is more pronounced than that in buoyancy-assisted ones (B -0.05).
